MicroRNAs and cancer: past, present, and potential future.
MicroRNAs (miRNAs) are a class of small RNAs that have revealed a new level of gene regulation in the cell. After being processed by Drosha and Dicer RNase III endonucleases, mature miRNAs can inhibit the translation of mRNA by directing a RNA-induced silencing complex (RISC) to the target mRNA. miRNAs are making an impact in our understanding of cancer biology. Acting as either tumor suppressors or oncogenes, miRNAs regulate several genes known to play important roles in cancer. With the discovery of miRNAs comes the need for new techniques to study their activity. Bioinformatic tools can be used to predict mRNA targets of miRNA, but validation of miRNA regulation of predicted targets is imperative. miRNAs are differentially expressed in normal and tumor cells as well as between tumor subtypes. These differences may be useful as prognostic and predictive markers in cancer patients. The study of miRNAs holds much promise for improving diagnosis and treatment of cancer.